Objective: To compare the effectiveness of percutaneous catheter drainage (PCD) and percutaneous needle aspiration (PNA) 
Introduction
Amebic liver abscess (ALA) and pyogenic liver abscess (PLA) are common clinical problems in India and other tropical countries. 1, 2 In these areas, patients often present late when the abscess becomes large. Currently, these patients are treated with antibiotics along with percutaneous needle aspiration (PNA) or percutaneous catheter drainage (PCD),with surgical drainage being used only in patients who fail to respond to such treatment. [3] [4] [5] [6] Though both PNA and PCD have been shown to be effective and safe, 7-9 data comparing these procedures are limited. We could find only three previous randomized studies comparing these two treatment options. These included liver abscesses of all sizes and two studies included only patients with PLA. [7] [8] [9] .We therefore conducted a study to compare the effectiveness of PCD and PNA in the management of medium to large sized liver abscess of size 5 cm or more.
II. Methods
Patients with ALA or PLA exceeding 5 cm in the largest diameter, admitted to our institution Maharaja Yashwantrao Hospital , Indore in last 2 consecutive years 2014 & 2015 were enrolled. Diagnosis of liver abscess was made by ultrasonography (USG). Patients with coexisting malignant biliary disease were excluded. A local scintific committee approved the study. Of the 80 consecutive patients initially enrolled, five were excluded because of abscess rupture before intervention, and one each because of coexisting carcinoma gall bladder, periampullary carcinoma and necrotizing amoebic colitis with peritonitis. All the patients gave written informed consent. Immediately after the diagnosis of liver abscess, empirical intravenous antibiotic therapy with ceftriaxone 1 g, gentamicin 1 mg/kg and metronidazole 7.5 mg/kg was administered three times a day .A pus sample was obtained for microscopy, culture and antibiotic sensitivity, and hemagglutination (IHA) test for amoeba. Diagnosis of PLA or ALA was based on US and/or CT findings, and pus characteristics. If culture was positive, anti-microbial therapy was modified based on the results of sensitivity testing. Intravenous antibiotics were continued for at least 10 days and until fever had subsided for at least 48 hours; this was followed by appropriate oral antibiotics for the next 4 weeks.
Needle aspiration
Pus was aspirated under US guidance using a 16 G disposable trocar needle and syringe. In multiloculated abscesses, the needle tip was inserted into various loculi for complete pus removal. Review USG was done every third day, and the size of the residual cavity was noted. Aspiration was repeated if the abscess cavity did not show a 50% reduction in size, irrespective of clinical response. Failure of abscess size to decline below 50% of the original or no significant clinical improvement after third aspiration was taken as failure of aspiration.
Catheter drainage
A trocar with a 14 Fr multi-sidehole pigtail catheter was inserted into the abscess cavity under local anesthesia and US guidance. The contents of the abscess were aspirated and the catheter was fixed to the skin and connected to a bag. The first review US was done when drainage over the last 24 hours had declined to <10 mL. If the abscess had resolved, the catheter was removed. If residual cavity was present, the catheter was flushed with saline and aspirated till no material was aspirated. Any loculations of residual cavity were treated with catheter manipulation under local anesthesia. Further review USG were done every third day and the catheter was removed if the catheter drainage had remained minimal. Otherwise, the catheter was left until catheter drainage had stopped. USG was repeated until the cavity had either decreased by 50% or more of its original size or been static with clinical recovery.
Follow-up
Patients were assessed daily for clinical improvement and for abscess size using USG. Intervention was considered successful, if there was complete clinical recovery and disappearance of abscess cavity. Duration to attain clinical recovery (relief of pain and fever), duration of antibiotic use, duration of hospital stay, complications, failure of intervention, and death were recorded. After discharge, the patients were followed clinically and by USG, in the outpatient clinic biweekly for the first 2 months and then monthly for the next 4 months.
III. Results
Of the 72 patients, 36 were randomized to PCD and 36 to PNA. The two groups had similar patient characteristics and underlying diseases (Table 1) . Patients in the PNA group more often had jaundice (8/36 vs. 3/36 in PCD, p=0.189) and anorexia/malaise (32/36 vs. 22/36 in PCD, p=0.003).
The baseline clinical features and biochemical parameters of all the patients analyzed in the two groups were similar (Table 1 ). The number, location, and nature (pyogenic or amebic) of abscesses were also similar. The aspiration group had a larger number of patients with left liver lobe abscesses (7/36 vs. 4/36, p=0.514) and multiple abscesses (8/36 vs. 5/36, p=0.354). Of the 72 cases, 48 (67%) had amebic abscess and 24 had pyogenic liver abscesses (PLA). Among cases with PLA, pus culture was positive in 13 cases; it showed Escherichia coli in nine cases, of whom five were also positive for Klebsiella spp. Two specimens grew Pseudomonas, and one each grew Staphylococcus aureus and Bacillis fragilis. Gall bladder and CBD calculi was the most common coexisting pathology being present in 23 (32%) cases, followed by cholangitis (n=11) and diabetes mellitus (n=8). Sixty-six percent (48/72) of patients had leukocytosis (TLC >11,000/mm3). Prothrombin time-INR was raised above 2 in 22 patients (30%), and serum bilirubin was >2.0 in 25 (35%) cases. Eleven (15%) patients had jaundice. Needle aspiration was successful in 31 (86%) out of the 36 patients, after single aspiration in 10, two aspirations in 18, and three aspirations in 3 patients. PCD was successful in 35 (97%) patients. The median duration of catheter insertion was 13 days (range 6-34 days, mean 12.8 days). Mean (SD) duration of intravenous antibiotic (p=0.04) and duration to clinical relief (p=0.02) were shorter in the PCD group ( Table 2 ).
The success rates in the PNA and PCD groups were 86% and 97%, respectively (p=0.2) ( Table 2) . PCD failed in one case, who had diabetes and multiple pyogenic liver abscesses involving the right liver lobe. He had rupture of abscess during treatment leading to peritonitis and sepsis and underwent exploration with curettage of abscess cavity along with peritoneal lavage and placement of abdominal drains. He died of persistent sepsis and multi-organ failure. PNA failed in five patients. Two patients had a single amoebic abscess; the other three had multiple pyogenic abscesses in the right lobe of liver. Four of the five failures of PNA group were treated by successful open surgical drainage while one underwent successful laparoscopic surgical drainage. One patient in the aspiration group developed subcapsular hematoma, without hemodynamic DOI: 10.9790/0853-1508016972 www.iosrjournals.org 71 | Page compromise. In the PCD group, one patient developed rupture of abscess and died; another patient developed transient bile leakage after removal of catheter. We did not wait for complete radiologic resolution of abscess cavity before discharge; the average size of abscess at the time of discharge was 3.8 cm. The mean (SD) size of abscess at discharge was 3.0 cm in PCD vs. 4.2 cm in PNA group (p=0.88). At 6 months of follow-up, more number of patients treated successfully by PCD (29/35, 83%) had complete sonographic resolution of abscess cavities, compared to patients treated successfully by PNA (14/31, 45%) (p=0.02). There were four recurrences in aspiration group and two in PCD group at 6 months of follow-up.
IV. Discussion
Liver abscesses, both amebic and pyogenic, continue to be an important cause of morbidity and mortality in the tropical countries. 1 Patients usually present late when the liver abscess attains a large size. Percutaneous drainage (either needle aspiration or catheter drainage) with systemic antibiotics has become the preferred treatment for the management of pyogenic liver abscesses.
3,5,6,10-13,15,18 . Values are as mean (SD) 15% of these may be refractory to medical therapy, 1 while 20% may be complicated by secondary bacterial infection . 19 Such amebic abscesses and those involving left lobe, or those with impending rupture also need to be drained. 20 Surgical drainage is now used only in cases which fail to respond to percutaneous drainage . [3] [4] [5] [6] Although, PCD is a preferred method most widely used to drain liver abscesses, 3, 8, 21 recent studies have shown PNA to be simpler, less costly, and equally effective. 8, 12, 14 [5] [6] [7] have compared PNA with PCD. All these studies included abscesses of all sizes. Yu et al , 6 included only pyogenic abscesses and showed no significant difference between the two techniques. Rajak et al 5 found that catheter drainage was better terms of success rate, but they limited the number of aspirations to two which may be a reason for lower success rate of percutaneous aspiration. Zerem and Hadzic 7 included 60 patients of PLA only, and found PCD to be more efficacious. They recommended PNA for simple abscesses of 5 cm or smaller in size. We compared these two treatment options, exclusively in liver abscesses 5 cm or larger. Few reports suggest that the initial size of the abscess cavity does not affect the final outcome, 14, 22 while Rajak et al 5 believed that large abscesses are more difficult to evacuate completely in a single attempt.
This may be the reason, why many centers prefer PNA for abscesses<5 cm, 22 and PCD for larger abscesses. Both these techniques have certain disadvantages. Multiple attempts of PNA needed for large abscesses may be uncomfortable and perceived as more traumatic by patients. Also during the period between two aspirations pus may get re-accumulated. For smaller abscesses, daily production of pus may be small, but a larger abscess cavity may produce larger quantity of pus, which needs to be drained continuously. PCD has this obvious advantage over PNA, which may have accounted for quicker clinical recovery, lesser duration of parenteral antibiotics and lesser failure rate among patients treated with PCD. On the other hand, placing a catheter needs more expertise followed by nursing care. Thick pus which cannot be drained percutaneously has been reported as the reasons for failure of PCD. We overcame this problem by using larger bore 14 F catheters for PCD. At 6 months follow up, complete resolution of abscess cavity on USG occurred in two-thirds of 66 patients; 29 of them belonged to the PCD group (p=0.02). Singh and Kashyap 23 also reported faster and more complete resolution of abscess cavities after PCD, while Rajak et al 5 found that the time needed for total resolution is similar after PCD and PNA. Thus PCD and PNA are equally effective in the management of large liver abscesses. PCD appears to be better in terms of duration to attain clinical relief, duration of intravenous antibiotics needed, and complete resolution of abscess cavity.
